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(54) BYMA>KHAFI MACCA 

(57) Pecf>epaT: 

Hcnonb30BaHne: b npon3BOACTBe pa3JiMHHbix 
ynaKOBOMHbix bmaob 6yMarn m KapTOHa, a TaK>Ke 
ApeBecHo BonoKHUCTbix nnw. CyiAHOCTb 
M3o6peTeHH^: 6yMa>KHafl Macca coa©P>kht 
BonoKHncTbitf MaTepnan, npoKneMBaioiAee 
BeiAecTBO, mnH03eM n ocaAMTenb. B KanecTBe 
ocaAHTeny? oHa coAep>KMT cMecb nonn-1, 
2-AMMeTnn-5-BMHMnnnpMAMHHMMeTMncynb0aTa 
c nonnaKpunaMHAOM nnn npoAyKT 
cononnMepM3aL^MM 



1,2-A^MeTMJi-5-BMHMnnwp«AWHwPiMeTMricyjib4)aT 
a c eiKpunaMMAOM, mum npoAyKT nonMMepM3ai4MM 
1,2-AMMeTMn-5-BkiHMJinMpMAMHMpiMeTMricyjibc|3aT 
a, nonyneHNbi^ b 

npMoyTCTBMM [3-OKCMnponMnTpeT6yTMnnepoKCMA 
a mjim b npMcyTCTBMM nocneAHero m a aMMHO- g 
MeTMnMacnwHo^ kmcjiotw b bma© CMecM D, L 
M30MepoB, b KOJiM^ecTBe 0,01 0,07 Mac. 
ByiviawHafl Macca MO>Ker AononHMTenbHO 
C0Aep>KaTb HanonHMTenb. 1 3.n. cfc-Jibi, 1 Ta6n. 
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(54) PULP 

(57) Abstract: 

FIELD: paper industry. SUBSTANCE: pulp 
has fibrous material, glueing substance, 
alumina and precipitating agent. 
Precipitating agent: a mixture of 
poly-1,2-dimethyl-5-vinylpyridinium 
methylsulfate with polyacrylamide, or 
product of copolymerization of 
1 ,2-dimethyl-5-vinylpyridinium methylsulfate 
with acrylamide, or product of 
polymerization of 



1 ,2-cimethy(-5-vinylpyridinium methylsulfate 
obtaned in the presence 

of p-hydroxypropyl-tert.-butylperoxide or in 
the presence of latter and 
a-amino-g-methylbutyric acid in the form of 
mixture of D,L-isomers at concentration 
0.01 -0.07 wt.~% Paper mass can contain 
additionally filler. Pulp is used for paper 
and cardboard production. EFFECT: improved 
method of pulp production. 2 cl, 1 tbl 
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H3o6peTeHne othocmtch k 
L4ennK)no3Ho-6yMa>KHo^ npoMbiLuneHHOcTM, b 

HaCTHOCTH K npOM3BOflCTBy pa3J"IMHHblX 

ynaKOBOMHbix bmaob oyMarM, KapTOHa, a TaioKe 

flpeBeCHO-BOflOKHMCTblX n/lMT, H MO>KeT 6blTb 

ncnorib30BaHO npenMyii^ecTBeHHO A^fl 
M3roTOBneHMfl eywian/i Ana roc^pupoBaHMfl n 
KapTOHa Ana nnocKMx cnoeB roc^pupoBaHHoro 
wiaTepnana. 

H3BecTHa 6yMa>KHafi Macca, coAepwamafl 
BonoKHMCTbi^ MaTepMan, HanoriHUTenb, 
npoKnenBaioi^ee Beu^ecTBO, mnH03eM p 
ocaAHTenb (cpriOKynflHT) [1] B KanecTBe 
cf)noKyn«HTa ncnonb30BaH nonnaKpunaMMA renb 
(riAA-re/ib). flpw copppxaHm FlAA-rena b 
KOjikinecTBe 0,02-0,04% b npucyTCTBMW 
rnnH03eMa yAepwaHMe KaonMHa cocTaBnaeT 
60-80% flooaBKa nAA-rerifl He scjxpeKTMBHa a^ 
o6e3BO>KkiBaHMfi Maccbi npn oTJiMBe. riAA-renb 
xapaKTepn3yeTCfl HecTa6nribHOCTbK) cbomctb, 
hi/!3khm coAepKaHneM ocHOBHoro Beu^ecTBa (pp 
8%), 6onbuuMM KonnwecTBOM npuMecew. 

Han6onee ojim3KWM TexHUHecKMM pemeHneM 
HBrifieTCfl 6yMa>KHafl Macca, coAepaomaa 
BonoKHMCTbiPi MaTepnan, npoK/ienBaioLnee 
BemecTBO, rnnH03eM v\ ocaflMTenb [2] 

B KanecTBe ocaAmerm cwiecb coAep>KHT 
nojiM-N-TpMMeTwriaMMOHtiti3TMjiMeraKptiJiaT 
MeTMncynb4)aT c MoneKyrmpHOM MaccoM 
500000-15000000. 

HenocraroK mBecrHoro TexnuHecKoro 

peUJeHMfl HeAOCTaTOHHaq 3Cjxt>eKTMBHOCTb 

yAeparaHMfi KOMnoHeHTOB 6ywia>KHoPt Maccbi. 

Hcnojib30BaHne Arm npoM3BOACTBa 
MaccoBbix bmaob oyMarM, KapTOHa, 
nony4)a6pnKaTOB M3 nucTBeHHbix nopoA 
ApeBeckiHbi, MaKyriaTypbi, npuBOAUT k pe3KOMy 
yBennneHHK) b TexHonorvmecKOM noTOKe 
MenKoro BonoKHa m MMHeparibHbix B3BeuieHHbix 
Beu^ecTB, mto npuBOAUT k yxyALueHnio omuBa 
nonoTHa, M36biTOMHOMy pacxoAy cBewefi BOAbi, 
AononHMTenbHO ycTaHOBneHHOM" ohmcthom 
annapaiypbi Ana ynaBnMBaHMfl Memoro 

BOflOKHa M OHUCTKM CTOHHblX BOfl. 

I4erib M3o6peieHMfl ncnonb30BaHne b 
npon3BOACTBe GyMarn, ocaAHTenePi, 
cnocoGcTByfotMux MaKCHManbHowy yAepxaHMfo 
MenKoro BonoKHa m MMHepanbHbix B3BeweHHbix 
Beu^ecTB, coKpameHMio ncnonb30BaHHfl CBewetf 

BOAbl. 

Cyu^HocTb H3o6peTeHM3 saKXitoHaeTCfl b tom, 
hto 6ywia>KHayi Macca, coAepwamaa 
BOjioKHUCTbi^ Maiepnan, npoicnenBaioinee 
Beu^ecTBO, mnH03eM n ocaAMTenb, b KawecTBe 
noaneAHero coa©P>kmt CMecb npoAyKTa 
nojinMepn3ai-iMM 

1,2-A^MeTMXi-5-BMHMrinMpMAkiHMMMeTMricyribc|DaT 
a c noriMaKpunaMHAOM mjim npoAyKT 
cononnMepn3au,nn 

1,2-AkiMeTMJi-5-BViHMrinnpMAMHHMMeTMricynbc|DaT 
a c aKpmiaMMAOM, i/mn npoAyKT nonnMepn3aL\nn 
1 ,2-A^MeTMri-5-BMHiirinvipMAHHMPiMeTMncynb- 
(para, nonyneHHbie b 

npucyrcTBun p -OKcnnponnriTpeT6yTnnnepoKCM 
f\a mjim b npucyTCTBUM nocneAHero 
m a -aMUHO-y -MeTunMacnflHo^ KuanoTbi b bha© 
cwiecu D, L M30MepoB npn cneAyioiAeM 

COOTHOLU8HMM KOMPIOHeHTOB, Mac. 

flpoKnenBafomee BeujecTBO 0,1-2,0 rnnH03eM 
0,3-2,5 OcaAMTenb 0,01-0,07 BonoKHMCTbifi 
MaTepnan OcTanb- 
Hoe 

Bywia>KHafl wiacca mokst AonoriHUTeribHo 
C0Aep>KaTb 10,0-21,0 Mac. HanonHMTenfl 
Kao/iMHa. TnApoc(DHJibHa59 cociaBr\n)ou\an 
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Mone^Kynbi aKpunaMHAa oneHb He pa3BMTa za 

CHeT BblCOKOpj CnOCX>6HOCTM K 06pa30BaHHK) 
BOACpOAHblX CBflSe^, B3aMMOAe^CTByK)lAHX c 

MoneKynofi i^ennKinosbi, a 

nonnBUHMjinnpnAHHOBa^ cocTaBn^kDii^a^, 
o0n8j\a\ou\a9] 6onbiuoki rnApocpo6HoPi 

CnOCD6HOGTbK) npMBOAMT K riOBblLUeHMK) 

aACop6unoHHbix B3anMOAePiCTBMM. TaKoe 
coneTaHne MexaHM3Ma B3anMOAei^cTBHH 
ocaAMTerifl b cHCTeMe 6yMa>KHoW Maccbi 
npHBOAUT k ycMneHMio yAep>KMBaioiAMX cboC^ctb 
ocapwTenn. 

Cnoco6 nonyneHi/m ocaAHTenfl 3aKJiHDHaeTc« 
b Mcnonb30BaHHM Ana nonMMepn3aL|nn BOAHbix 

paCTBOpOB MeTBepTMHHOM COflU 

1 ,2-^,MMeTMJi-5-BkiHMJinMpMA^HMMMeTiiricynb43aT 
a uriM ero cononnMepM3ai4Mn c aKpunaMHAOM 

30CpeKTHBHOrO 

HHW-ifiaTopa p-oKcnnponnnTpeT6yTMnnepoKCMA 
a m A^TOKCHKaHTa a -aMMHO-y -MeTuriMacrifiHOM 
KMcnoTbi b B^Ae CMecu D, L M30MepoB. B 
peaKTop 3arpy>KatOT ciwecb HeTBepTMHHoC^ conn 
1,2-A^MeTMJi-5-BMHMJinMpMAMHkiWMeTMXicyrib4)aT 
a \a aKpunaMMAa, pacTBOpfltoi b BOAe b 

HeO^XOAMMOM MOJlbHOM COOTHOLUeHMM HflU 

3arpy>KafOT HeTBepTMMHyK) Monb 

1,2-AMMeT^Ji-5-BMHkirinMpkiAMHi4viMeTkixicyribct)aT 
a. 3o3AaioT HHepTHyK) aiMOCcpepy nyieM 

KpaTKOBpeMeHHOM (1-2 MUH) npOAyBKM a30TOM, 
BBOjCiflT 

MHML^naTop p -oKcunponnnTpeT^yTunnepoKCMA b 
KanecTBe 0,01-0,1% ot Maccbi MOHOMepa. 
CononkiMepn3ai4nio nnn nonnMepusaL^HK) 
npoBOAflT b npucyTCTBUM 

AeTOKCHKaHTa- a -aMUHO-y -MeTHflMacn^HOM 

KucnoTbi b bha© ciwecu D, L n30Mepa, 

KOJlkHeCTBO KOTOporO SKBUBajieHTHO npMMecyiM 

nonnMepn3yeMoi^ conn. PeaKi^noHHyio CMecb 
pa3rinBafOT b peaKL\noHHbie anefiKM b 
aTMocc^epe B03Ayxa. flpoi^ecc noriHocTbK) 

OCyU^eCTBJlFIKDT B H3OTepMHMeCK0M MJ1M 

aAna6aTHHecKOM pe>KMMe. rioriHOTa KOHBepcnn 
onpeAe/ifleTCfl A03npoBKOtf MHni^HaTopa n 
npoAOJi>KHTejibHOCTbKD peaKL\MM. nonyHeHHbifi 
nojinwiep noriHocTbK) pacTBopniw b BOAe, He 
nivieeT xapaiaepHoro 3anaxa Bi/iHkinnkiptwiHOB. 
flaHHbiM ocaAMTeiib MO>KeT 6biTb nonyneH KaK 
CMecb npoAyKTa noriMMepn3aL^nn 

1 ,2-AMMeTMn-5-BMHnnnMpnAHHHMcynbc^aTa 
(nortMMepn3aL^n« nAeT no Bbiwe onucaHHoti 
cxeMe) v\ nonnaKpnnaMMAa. floriyHeHwe AaHHoro 
ocaAMTerui b 
npucyTCTBUM p -OKCMnponMJiTpeT^yTMnnepoKCM 
Aa i4enecoo6pa3HO Mcnorib30BaTb b 
npoM3BOACTBe c 3aMKHyTbiM umkjiom. B cnynae 
npoii3BOACTBa c pa30MKHyTbiM l^mkjiom Ana 
npeAOTBpameHMfl BpeAHoro B03Ae^CTBMfl Ha 
^MonorMHecKMe o6-beKTbi L^enecoo6pa3HO no- 
nMMepM3aqnK) n conoriMMepM3aqMK) BecTM b 

npMCyTCTBMM M 

AeTOKCMKaHTa a -aMMHO-y -MeTMJlMaCflflHOM 
KMCTOTbl B BMAe CMecu D, L-M30MepOB. 

ByMa>KHyK) wiaccy npMPOTaBJiMBaioT 
cneAyJOLAMM o6pa30M. BonoKHMCTbii^ iwaTepMan 
pa3Ma/ibiBatCT ao 28-30 (UP, 3aTeivt npn 
nepeMeLUMBaHMM AoSaBfifiKDT AncnepcMK) 
npotcneMBafOLi^ero BeiAecTBa, mMH03eM, BOAHyio 
cycneH3MKD Hano/iHMTejifl m BOAHbiP) pacTBop 
oca^^MTerifl. B KanecTBe ocaAMTerifi 6yMa>KHafl 
Macca coAep>KMT CMecb npoAyKTa 
noriMMepM3ai4MM 

1 ,2-AMMeTMn-5-BMHMJinMpMAHHMMMeTMJicyrib4)aT 
a c nojiMaKpMnaMMAOM mtim npoAyKT 
conoriMMepM3aL^MM 
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1 ,2-AkiMeTMJi-5-BHHMnniipMAHHHMMeTMricynbc|DaT 
a c aKpwraiwuHOM wnw npoflyKT norwiMepmaum 
1 ,2-AMMeTkir!-5-BMHnnnnpkiAHHMpjMeTnricynb- 
qt>aTa, nonyneHHbie b 

npucyTCTBMH p -oKcnnponnnTpeT6yTM^nepoKCM 
fla i/inn b npucyTCTBMH nocneAHero 

M a -aMMHO-y-MeTHnMaCJIflHO^ Ki/ICnOTbl b BHAe 

cMecu D, L H30MepoB. npuroTOBneHHyjo 
6yMa>KHyio Maccy nepeMeuJHBaioT m npoM3BOAflT 
OTnm no odbWHOMy pexnwy. Macca otjmbok 
125r/M 2 . 

B na6opaTopHbix ycnoBnax (npuMepbi 1, 2, 
3, 4, 5) 6bino M3yneHO Bnn^Hne ocaAmeJifl Ha 
CTeneHb yAepaoHMH HanonHMTena, 
npoKnenBaiou^ero BeujecTBa m CMonbi 
bojiokhom. Bbinn npoBeAeHbi npoMbiuineHHbie 
ncnbuaHMfl bjim^hh^ ocaAMTena Ha CTeneHb 
yAep>KaHHfl BbiaieyKa3aHHbix Bew.ecrB bojiokhom 
(npuMepbi 6 n 7). 

n p m m e p 1 . ["otobht 6yMa>KHyio Maccy, 
coA©p>KaLL(yio BonoKHMCTbiM MaTepMan oeneHyio 
uejuuono3y, npoKnenBaiou4ee BemecTBO 
KaHncjDoribHbi^ Knetf, rjinH03eM, HanonHMTenb 
KaonnH, ocaAMTenb npoAyKT nonnMepn3aL\nn 
1,2-flMMeTnn-5-BMHnnnnpnAHHMPiMeTnncyrib4DaT 
a, nonyneHHbiM b 

npucyTCTBMn p-OKcnnponnjiTpeT6yTnnnepoKCMA 
a npn crieAytoiAeM cooTHOLueHMM KOMnoHeHTOB, 
Mac. HanonHMTenb 10,0 npoKneuBafomee 
BemecTBo 1,0 rnnH03ew 1,5 OcaflWTenb 0,02 
BonoKHMCTbiM MaTepMan 87,48 

fl p m m e p 2. ToTOBfiT 6yMa>KHyMD Maccy, 
coAep>Kau4yio BonoKHMCTbiM MaTepMan oeneHyio 
utenriK)Ji03y, npoKnenBaiou^ee BemecTBO 
KaHM0oribHbiPi icneM, rnnH03eM, HanonHMTenb 
KaojiHH, ocaAMTenb npoAyKT noxinMepMsai^nn 
1,2-AHMeTwn-5-Bk»HHJinnpnflHHkJpiMeTMJicyr!bc|DaT 
a, nonyneHHbiM b 

npucyTCTBMM p-OKcnnponnnTper6yTMnnepoKcnA 

a H a-aMMHO-y -MeTMJIMacnflHOM KMCnOTbl B bma© 

cm ©cm D, L M30MepoB npM cjieAyK)U4eM 
cooTHOLueHnvi KOMnoHeHTOB, mqc. HanonHMTenb 
10,0 npoKnewBaiOLi^ee BeunecTBO 1,0 !~nuH03eM 
1,5 OcaAmejib 0,03 BonoKHi/icTbifi MaTepMan 
87,47 

H p n m e p 3. [""otobht oyMa>KHyK> Maccy, 
coAep>KaiAyio BonoKHMCTbiM MaTepMan oeneHyto 
L^enriK)jio3y, npoKnenBaiomee Beu^ecTBO Knetf 
nacTa, rjiHH03eM, HanonHMTenb KaonnH, 
ocaAMTenb npoAyKT cononMMepM3aL^M 
1,2-AMMeTnn-5-BHHnnnnpnAHHnPiMeTHJicynb- 
(para c aKpunaMMfloM, nonyneHHbiM b 
npucyrcTBun p 

-oKCMnponnriTpeT6yTMnnepoKCMAa npn 
cneAyioiAeM cooTHOLueHMM KOMnoHeHTOB, Mac. 
Hano/iHure/ib 15,0 npoicnenBaioiAee BemecTBo 
1,5 rnnH03eM 2,0 OcaAMTenb 0,04 BonoKHUCTbiM 
MaTepnan 81,46 

n p \a m e p 4. ToTOBflT 6yMa>KHyK) Maccy, 
coAep>KaiAyK) BonoKHMCTbiM MaTepMan oeneHyio 
i4enjiK)rio3y, npoKneMBaioLnee BemecTBO Knew 
nacTa, rnnH03eM, HanonHMTenb KaonnH, 
ocaAMTenb npoAyKT canon MMepM3aL( mm 
1,2-AHMeTnn-5-BHHnnnMpnA^HnPiMeTk)ncynb- 
cpaTa c aKpunaMHAOM, nonyneHHbiM b 
npucyTCTBkin p 

-OKCunponnnrpeTGyTKnnepoKCHAa 

M a -aMMHO-y-MeTHnMacnflHOW KMCTIOTbl B BHAe 
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CMecu D, L n30MepoB npn cneAyJomeM 
cooTHOtuenuM KOMnoHeHTOB, Mac. HanonHMTenb 
15,0 l~lpoKnenBatOLAee BemecTBO 1,5 TnnH03eM 
2,0 OcaAMTenb 0,05 BonoKHMCTbifi MaTepMan 
81,45 

n p \a m e p 5. ToTOBHT 6yMa>KHyHD Maccy, 
coAepKamyK) BonoKHMCTbiPj MaTepwan 6eneHyK) 
uennjonosy, npoKnenBaK)U4ee BeiAecTBO 
KaHMf^onbHbiM KneM, rnMH03eM, HanonHMTenb 
Kaoni/iH, ocaAMTenb CMecb npoAyKTa 
nonnMepM3aL\MM 

1,2-flkiMeTMn-5-BMHMnnnpnAHHMPiMeTMncynbc}DaT 
a m nonnaKpunaMHAa (b oTHOiueHnn 1:0,25) npn 
cneAyiomeM cooTHOLueHMM KOMnoHeHTOB, Mac. 
HanonHMTenb 21,0 npOKneMBaraiAee BemecTBO 
2,0 fnnH03eM 2,5 OcaAMTenb 0,07 BonoKHMCTbitf 
MaTepnan 74,43 

R p m m e p 6. Totob^t 6yMa>KHyio Maccy, 
coAep>KaLAyio BonoKHMCTbtPi MaTepMan 
cynbJiMTHyK) He6eneHyK) menniono3y, 
npoKneMBaHDLAee Beu^ecTBo TannoByto 
KaHMcponb, mMH03eM, ocaAMTenb npoAyKT 
nonnMepM3aL\MM 

1,2-^MMeTMn-5-BMHnnnwpnAMHMMMeTMncynb4)aT 
a, nonyMeHHbiM b 

npucyTCTBMn p -oKCMnponMnTpeTOyTunnepoKCM 
Aa npn cneAyHDiAeM cooTHOLueHMM 
KOMnoHeHTOB, Mac. npoKneMBatoL^ee BemecTBO 
0,2 r'nMH03eM 0,5 OcaflHTenb 0,06 BonoKHMCTbiM 
MaTepMan 99,24 

n p n m e p 7. roTOB^T 6yMa>KHyfo Maccy, 
coflepxaatyfo BonoKHUCTbiw MaTepMan 
cynbcpMTHyK) He6eneHyjo L^ennKDno3y, 
nponnenBaKDiAee seu^ecTBo TannoByjo 
KaHMcponb, mnH03eM, ocaAMTenb CMecb 
npoAyiaa nonnMepn3aL\MM 
1,2-AMMeTnn-5-BMHMnnMpnAMHMMMeTMncynb4)aT 
a m nonMaKpMnaMMAa (b OTHOiueHMM 1:0,25) npM 

CneAyKDLAeM COOTHOllieHMM KOMnoHeHTOB, Mac. 

nposcneMBaioiAee BemecTBO 0,1 TnMH03eM 0,3 
OcaAMTenb 0,02 BonoKHMCTbiM MaTepnan 99,58 

CocTaBbi 6yMa>KHbix Mace w mx cbomctb3 
npMaefleHbi b ia6n\Ai\e. 

OopMyna M3o6peTeHna: 

5YMA>KHAfl MACCA, coAep>KaiAafl 
BonoKHMCTbiM Maiepnan, npoKneMBaioiAee 
Beu^ecTBO, rnMH03eM M ocaAMTenb, 
omMHaiomaflCfl TeM, hto b KanecTBe ocaAMTena 
ona coAep>KMT CMecb npoAyKTa nonMMepn3ai^MM 
1 ,2-AMMeTnn-5-BMHMnnMpMAMHMMMeTMncynbcfiaT 

c non Ma Kpwna mmaom , MnM npoAyKT 
cononMMepM3at^MM 

1 ,2-AMMeTnn-5-BMHMnnMpnAMHMMMeTMncynb4)aT 
a c aKpMnaMMAOM, MnM npoAyKT nonMMepM3ai_tMM 
1,2-AMMeTMn-5-BMHMnnnpMAMHMMMeTMncynbc|3aT 
a, nonyMeHHbiM b 

npMcyTCTBMM p -OKCMnponMnipeT-6yTMnnepOKCM 
Aa MnM b npMcyTCTBMM nocneAHero m a -aMMHO- 
g -MeTMnMacnflHOtf Kmnorbi b BMAe cMecM D, 
h-MaoMepoB npM cneAyioiAeM cooTHOLueHMM 

KOMnoHeHTOB, Mac. 

HpoKneMBafomee BemecTBO 0,1 2,0 

TnMH03eM 0,3 2,5 

VKa3aHHbiM ocaAMTenb 0,01 0,07 

BonoKHMCTbiM MaTepnan OcTanbHoe 

2. Macca no n.1, omMHaioinaflCfl TeM, hto 

oHa AononHMTenbHO coAep>KMT 10 21 Mac. 

HanonHMTenb. 
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Coctsb 6yMa>KHbix Mace m mx noica3aTe/iM 


riDHMepw 


1 


2 


3 


4 


5 


6 


7 


H3- 


















BeCT- 


















HUft 


npoK/ienBatomee BemecrBO, Mac. % 
DinHoaeM, Mac. % 
Ocaflnre/ib , Mac. % 
Hano/iHure/ib , Mac. % 
Bo/iokhhctum Maiepna/i, Mac. % 
YflepxaHwe CMonu bo/iokhom, % 
ynepxaw/ie Hano/iHMTe/ifl b 6yMare, % 
YAepxaHwe npoic/iewBaioinero BemecTBa, % 
3onbH0CTb 6vMarn, % 


1,0 
1,5 
0,02 
10,0 
87,48 
89,0 
89,0 
92,0 
9,0 


1,0 
1,5 
0,03 
10,0 
87,47 
90,0 
90,0 
92,0 
9,1 


1,5 
2,0 
0,04 
15,0 
81,46 
95,0 
90,0 
93,0 
9,4 


1.5 

2,0 
0,05 
15,0 
81,45 
95,0 
93,0 
95,0 

9,2 


2,0 
2,5 
0,07 
21,0 
74,43 
94,0 
93,0 
94,0 
9,1 


0.2 
0,5 
0,06 

99,24 
90,0 

92,0 
9,0 


0,1 
0,3 
0,02 

99,58 
89,0 

93,0 
9,0 


2 

1,5 
0,2 
10 
92,3 

88 
89 
8,5 



73 

to 
© 

IO 
O 

en 



o 



O 

to 
o 
o 

CM 

o 



DC 



-5- 



